Objectives: Adolescent depression is a complex disorder influenced by a variety of personal and familial factors. In this study, we compared the familial, cognitive, and behavioral characteristics of adolescents with and without diagnosed depression. Methods: Forty adolescents with depressive disorder were recruited from two psychiatric clinics, along with 46 healthy adolescents from a middle school and a high school. We then compared the participants' cognitive and behavioral characteristics and the childrearing attitudes of their parents. Results: Compared to the healthy adolescents, the adolescents with depression exhibited lower self-esteem, higher emotional reappraisal, greater disruptive behavior, and lower attention. Furthermore, compared to the mothers of the healthy adolescents, the mothers of those with depression reported less affective, less autonomic, and more rejecting parenting attitudes towards their children. Conclusion: We found that attentional problems, negative parenting attitudes, negative self-cognition, and expressive suppression are all associated with adolescent depression. Parenting education and interventions appear to be needed to correct the negative cognitions of adolescents with depression.
INTRODUCTION
Depression is a prevalent disease among adolescents: roughly 12.5% of the adolescent population in the U.S. have reported experiencing at least one major depressive episode in the past year, 1) while 7-19% of adolescents had a diagnosis of depression across 11 European countries. 2) Depression is one of the top-five causes of morbidity in the adolescent population.
3) It can impair social functioning and academic performance, and is often accompanied by other psychological and behavioral problems, such as substance abuse and disruptive behavior disorders. 4) Furthermore, suicide is the third leading cause of death in this population, 3) which suggests that the heightened risk of suicidal behaviors among adolescents with depression warrants further attention. 5) Despite the high prevalence of depression among adolescents and its potential adverse outcomes, depressive symptoms are often under-recognized. They are often attributed to "growing pains"-namely, the normal stress of adolescenceor misdiagnosed as conduct and behavioral problems. 4) For instance, Sund et al., 6) using national data from Norway, found that less than 20% of currently depressed adolescents had utilized professional services to manage their emotional difficulties, suggesting that a high proportion of depressed adolescents go untreated. Untreated adolescent depression can have a life-long impact: adolescents with major depressive disorder (MDD) are more likely to have depression and other mental disorders in adulthood 7) and even sub-threshold depression is associated with an increased risk of future MDD. 8) With adolescence being a peak in the prevalence and incidence of depression, 4) it is a critical point for early intervention and prevention of life-long depression. The prevalence of depression among Korean adolescents is particularly high. Cho et al. 9) showed that 34.3% to 47.5%
of Korean adolescents living in an urban area reported probable depressive symptoms [using a Center for Epidemiological Studies Depression Scale (CES-D) score of 16 as a cutoff], while 17.4% to 20.6% reported severe depressive symptoms (using a CES-D score of 25 as a cutoff). To prevent an epidemic of adolescent depression, high-risk groups must be identified and early intervention provided. Previous studies have accumulated evidence on both environmental and personal factors associated with an increased risk of adolescent depression, including parental maltreatment, negative self-views, and poor coping style. [10] [11] [12] To determine the distinctive features of Korean adolescents with depression, we compared the parental, cognitive, and behavioral characteristics of depressed adolescents with those of healthy adolescents in a Korean adolescent sample.
METHODS

Subjects and procedures
Forty psychiatric outpatients aged 12-17 years with a primary diagnosis of depressive disorder based on the Diagnostic and Statistical Manual of Mental Disorders, 4th edition, Text Revision (DSM-IV-TR) were enrolled in this study by child psychiatrists in two general hospitals in Seoul, Republic of Korea. These psychiatric diagnoses were confirmed using the Korean Kiddie Schedule for Affective Disorders and Schizophrenia-Present and Lifetime version (K-SADS-PL).
13) The exclusion criteria were as follows: 1) having a hereditary genetic disorder; 2) having a current/past history of brain trauma, organic brain disorder, seizure, or any neurological disorder; and 3) having been diagnosed with a pervasive developmental disorder or mental retardation. Participants' intelligence quotient (IQ) was calculated using the abbreviated form of the Korean Educational Development Institute-Wechsler Intelligence Scale for Children. 14) We also recruited 46 healthy adolescents aged 12-17 years as a comparison group from a middle school and a high school near our research center. All of them were evaluated by a child psychiatrist and screened for depression and other psychiatric disorders using the Korean version of the K-SADS-PL. The exclusion criteria for the healthy controls were the same as those for the depression group, with the added criterion that they could not have depression, bipolar disorder, schizophrenia, or any other psychotic disorder. This study was approved by the Institutional Review Board for human subjects at the National Center for Mental Health (No. 2014-34) and the Seoul National University Hospital (No. C-1412-081-633). The data were collected over a year.
Measures
The Children's Depression Inventory (CDI) The Children's Depression Inventory (CDI) is a self-rated, symptom-oriented scale for youth aged 7-17 years. It comprises 27 items rated on a 3-point Likert Scale ranging from 0 (not present) to 2 (present and marked); total scores range from 0 to 54. This scale assesses quantifiable symptoms such as depressed mood, hedonic capacity, vegetative symptoms, negative self-evaluation, and interpersonal problems (Cronbach's alpha=0.82). Participants were asked to complete the Korean version of the CDI.
15)
The Maternal Behavior Research Instrument (MBRI)
The Maternal Behavior Research Instrument (MBRI) is a 48-item, self-report instrument assessing maternal parenting attitudes, which can be classified as affective (e.g., "It is fun to spend time with my child"), rejecting (e.g., "I ignore my child's demands"), autonomic (e.g., "I let my child do his/her own thing alone"), and controlling (e.g., "Children should by all means be obedient to their parents"). Each parenting attitude subscale comprises 12 items, and each item is rated on a scale of 1 to 5; the subscale scores, which range from 12-60, are determined by summing the scores of the 12 constituent items. Higher scores on each subscale indicate that mothers more strongly endorse that attitude. The mothers of participants were asked to complete the Korean version of the MBRI.
16)
The Rosenberg Self-Esteem Scale (RSES)
The Rosenberg Self-Esteem Scale (RSES) is a widely used self-report instrument for assessing global self-worth. This scale contains ten items (e.g., I feel that I have a number of good qualities, Cronbach's alpha=0.80), each of which is rated on a 5-point Likert Scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The total Score ranges from 10 to 50, with higher scores indicating higher self-esteem. Participants were asked to complete the Korean version of the RSES.
17)
Emotion Regulation Questionnaire (ERQ)
The Emotion Regulation Questionnaire (ERQ) is a ten-item self-report scale assessing two specific emotion regulation strategies: 1) cognitive reappraisal (e.g., "When I'm faced with a stressful situation, I make myself think about it in a way that helps me stay calm") and 2) expressive suppression (e.g., "I control my emotions by not expressing them"). The respondents answer each item on a 7-point Likert Scale ranging from 1 (strongly disagree) to 7 (strongly agree). Higher scores on each subscale indicate that the respondent uses the corresponding emotion regulation strategy more frequently. Participants were asked to complete the Korean version of the ERQ. 18, 19) 
Disruptive Behavioral Disorder Scale (DBDS)
The Disruptive Behavioral Disorder Scale (DBDS) is a par-ent-rated scale that comprises 8 items corresponding to the DSM-IV criteria for oppositional defiant disorders (ODD) and 15 items corresponding to the DSM-IV criteria for conduct disorder. The DBDS items are rated on a four-point Likert Scale corresponding to the severity of symptoms. Higher scores indicate more severe disruptive behavioral problems. The mothers of participants were asked to complete the Korean version of the DBDS.
20,21)
Stroop Color Word Interference Test (Stroop test)
The Stroop test assesses cognitive functioning, including attention deployment, cognitive flexibility, and resistance to interference from outside stimuli. 22) The Stroop test requires respondents to first read the words "red," "green," and "blue" (Word subtest), after which they must state the colors of the letters of these words; the letter colors are either concordant (Color subtest) or discordant (Color-Word subtest) with the color words. An interference score is calculated by subtracting the number of correctly stated discordant-colored letters (i.e., the Color-Word score) from the number of correctly stated concordant-colored letters (Color score). All data are presented as t-scores adjusted for age and sex. Higher t-scores indicate better test performance.
Statistical analyses
We compared demographic characteristics, mother's parenting style, and cognitive and behavioral characteristics between children with and without depression using an independent t-test for continuous variables and a chi-squared test for categorical variables. We then conducted regression analyses to examine the relationships between CDI scores and the various familial or behavioral characteristics; participants' age was included as a covariate because it was significantly and inversely correlated with CDI scores (r=-0.38, p<0.001). SPSS Statistics 21.0 (IBM Corp., Armonk, NY, USA) was used to perform all statistical analyses, and an alpha of less than 0.05 was considered significant.
RESULTS
The depression group comprised adolescents diagnosed with MDD (37.5%), depressive disorder not otherwise specified (57.5%), and MDD with dysthymia (5%). The CDI scores were significantly higher in adolescents with depression than in healthy adolescents. There were no significant differences in age, sex, family income, parental education years, or IQ scores between the groups. However, adolescents with depression had a higher prevalence of other psychiatric disorders in comparison with healthy adolescents, including attentiondeficit hyperactivity disorder (ADHD) and anxiety disorder ( Table 1) .
Mothers of adolescents with depression reported less affective (p=0.002), more rejecting (p=0.021), and less autonomic (p=0.006) parenting attitudes than did the mothers of healthy adolescents. However, the groups showed no significant difference in controlling parenting attitudes (Table 2) .
Adolescents with depression had lower self-esteem than did healthy adolescents (p<0.001). Concerning the emotional regulation strategies, adolescents with depression reported using expressive suppression more than did healthy adolescents (p=0.021), but the groups did not significantly differ in cognitive reappraisal (p=0.164). Among disruptive behavioral disorders, parent-rated scores for ODD were higher among adolescents with depression than among healthy adolescents ADHD: attention-deficit hyperactivity disorder, CDI: Children's Depression Inventory, IQ: intelligence quotient (p<0.001). There were no significant differences in scores for conduct disorder between the two groups (p=0.178). On the Stroop test, adolescents with depression had a lower score for the Word subtest than did healthy adolescents, but the groups did not show a significant difference in the other test scores (Table 3) . In the total sample, the CDI scores were negatively associated with self-esteem (B=-0.35, p=0.002) and cognitive reappraisal (B=-0.37, p=0.014), and positively associated with expressive suppression (B=0.51, p=0.035), after controlling for participants' age (Table 4) .
DISCUSSION
In the present study, we examined the distinct parental, cognitive, and behavioral characteristics of depressed and healthy adolescents. We found significant differences between these two groups in maternal parenting attitudes, subjective evaluations of self-worth, emotional regulation strategies, disruptive behavioral symptoms, and cognitive functioning.
The mothers of adolescents with depression tended to be less emotionally supportive, give less autonomy to their children, and be more likely to ignore children's needs than were the mothers of healthy adolescents. These findings are consistent with those of prior studies showing that family climate and parenting style have strong impacts on the development of depression in children and adolescents. 12, 23) Specifically, our findings support the notion that maternal acceptance and warmth are associated with decreased risk of adolescent depression, while maternal hostility increases the risk. 23) Additionally, in their meta-analysis, Yap et al. 12) noted that parental over-involvement (i.e., interference with children's autonomy) and a lack of granting autonomy increased the risk of adolescent depression, which suggests that less autonomic parenting attitudes among mothers are also a risk factor for depressive symptoms. Consistent with prior studies showing a strong association between low self-esteem and depressive symptoms (for a re- ), adolescents with depression had lower self-esteem than did healthy adolescents, and all participants' self-esteem scores were inversely correlated with their level of depressive symptoms. To identify the nature of the relationship between self-esteem and depression, Sowislo and Orth 24) meta-analyzed existing longitudinal data on these two variables. They found that the influence of self-esteem on depression was consistent and robust, and was stronger than the effect of depression on self-esteem. This supports the vulnerability model, which posits that negative self-perceptions might be a causal risk factor for the development and maintenance of depression. 25) In line with these longitudinal findings, our results suggest that lower self-esteem might put adolescents at risk of depressive symptoms. Adolescents with depression had a greater tendency to suppress their emotional expression than did healthy adolescents. Furthermore, use of expressive suppression and cognitive reappraisal were positively and negatively associated, respectively, with the extent of depressive symptoms. The association between expressive suppression and depression accords with prior findings on the adverse effect of emotion suppression on various psychological and social outcomes. 18, 26) In contrast to cognitive appraisal, which is associated with beneficial changes in positive and negative emotions, people who employ expressive suppression tend to experience more negative emotions and less positive emotions, and overall have poorer psychological well-being than do others; this has been confirmed in both cross-sectional and experimental studies. 18, 27) This ineffectiveness of suppressing emotions, even negative ones, might explain the association between depressed adolescents' tendency to engage in such suppression and their affective symptoms. The significant role of emotion regulation in the mood symptoms of adolescents 28) suggests that they might benefit from psychological interventions focusing on emotion regulation, especially emotion expression. The parents of adolescents with depression rated adolescents as having more severe disruptive behavioral symptoms in comparison to healthy adolescents, particularly ODD symptoms. We pose two possible explanations for this. First, adolescents with depression might be more likely to have comorbid disruptive disorders when compared with healthy adolescents. Disruptive disorders are one of the most common comorbid psychiatric diagnoses of depression. 29) More specifically, a longitudinal study by Kovacs et al. 30) indicated that conduct problems can develop as a complication of depressive symptoms. Such comorbidities have been shown to predict distinct prognoses in adolescents, such as a lower relapse rate of depression but a higher risk of suicide attempts and worse short-term outcomes; 29) thus, adolescents with depression who have comorbid disruptive behavioral symptoms may need special attention. Second, it is possible that the parents of depressed adolescents perceive adolescents' depressive symptoms as behavioral problems. For instance, diminished attentional ability and irritability, which are frequent symptoms of adolescent depression, 31) can be perceived by others as indicative of behavioral problems such as ODD.
To further understand the mechanism of the association between depressive symptoms and disruptive behavioral problems in adolescents, further studies are needed. Adolescents with depression showed poorer performance on the Stroop Word subtest than did healthy adolescents, but not in the other subtests. These findings suggest that adolescents with depression show diminished cognitive performance for a relatively automatic and less cognitively demanding task. Our results are consistent with Den Hartog et al., 32) who found that patients with depression show cognitive deficits in an autonomic processing subtask (e.g., the Word and Color subtests), but intact performance for a more effortful cognitive task (e.g., the interference subtest). These findings support the cognitive speed hypothesis, 32) which posits that the cognitive dysfunction evident in patients with depression are due to their reduced speed of autonomic information processing, rather than impaired performance on effortful tasks. Our findings similarly support the notion that adolescents with depression show worse cognitive speed in autonomic tasks, which might underlie their deficits in overall cognitive functioning. One limitation of this study is the small sample size, which might have reduced the statistical power. Another limitation is that the different cognitive and behavioral characteristics of these two groups might be attributable to factors other than depression, such as the comorbid disorders. For instance, the relatively lower performance on the Stroop Word subtest or the increased tendency for disruptive behaviors in adolescents with depression might be associated with the higher prevalence of ADHD in that group. Finally, this study was cross-sectional, and thus the data cannot offer information on the causality of the relationships between variables. For instance, while adolescents' expressive suppression might contribute to the development and maintenance of depressive symptoms, depressive symptoms might also inhibit their emotional expression. Thus, to confirm the current findings and understand the causal relationships between each variable and depressive symptoms in adolescents, further longitudinal studies using a larger sample are needed.
CONCLUSION
In this pilot study, we identified distinct familial and personal characteristics of adolescents with depression in com-parison to healthy adolescents. More specifically, adolescents with depression tended to receive less affective and autonomic parenting from their mothers, have more negative beliefs about themselves, suppress their authentic emotions, have difficulty in cognitive tasks, and present behavioral problems. Although our findings cannot confirm the causal relationships between these characteristics and depressive symptoms, the knowledge that adolescents with depression might experience a wide range of difficulties in multiple domains indicates the need for an integrative intervention approach. In particular, considering the associations of depression with negative parenting, negative self-cognitions, and expressive suppression, parenting education and interventions aimed at correcting negative cognitions are needed for adolescents with depression.
